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PURPOSE: To enable vibration to be absorbed over a wide frequency 
range, by providing a partition member, which partitions an oil chamber 
into two chambers, to be interposed between a rubber wall and a 
diaphragm, which cooperatively partition the oil chamber, and providing 
an electrically controlled damping force generating part in said partition 
member. ^ 
CONSTITUTION: This mount, provided interposing between the upper 
end of a piston rod L of an oil hydraulic shock absorber and a car body 
A, comprises a rubber wall 10, diaphragm 11 and a partition member 12, 
and a damping force generating part 13 is provided in the partition 
member 12. The mount, partitioning an oil chamber R between the 
rubber wall 10 and the diaphragm 11. divides said oil chamber R Into two 
chambers R1, R2 by the partition member 12. The damping force 
generating part 13. being provided in a housing 20 integrally formed with 
the partition member 12, is constituted by providing a valve part 13a, 
enabling oil to circulate from the oil chamber R1 to R2, while a valve 
part 13b. enabling the oil to circulate in a direction reverse to said part 
13a, and each valve part 13a, 13b, expanding piezo-electric elements 25 
by electrification to apply force to pressing members 24, variably 
generates damping force. 
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(54) MOUNT CONSTRUCTION FOR OIL HYDRAUUC expanding piezo-electric elements 25 by electrification to 
SHOCK ABSORBER apply force to pressing members 24. variably generates 

damping force. 

(57) Abstract: 

COPYRIGHT: (C)1987.JPO&Japio 

PURPOSE: To enable vibration to be absorbed over a 
wide frequency range, by providing a partition member, 
which partitions an oil chamber into two chambers, to be 
interposed between a rubber wall and a diaphragm, which 
cooperatively partition the oil chamber, and providing an 
electrically controlled damping force generating part in 
said partition member. 

CONSTITUTION: This mount, provided interposing 
between the upper end of a piston rod L of an oil hydraulic 
shock absori^er and a car body A, comprises a rubber wall 

10, diaphragm 11 and a partition member 12, and a 
damping force generating part 13 is provided in the 
partition member 12. The mount, partitioning an oil 

( chamber R between the rubber wall 10 and the diaphragm 

11. divides said oil chamber R into two chambers Rf, 
R2 by the partition member 12. The damping force 
generating part 13, being provided in a housing 20 
integrally formed with the partition member 12, is 
constituted by providing a valve part 13a. enabling oil to 
circulate from the oil chamber Ri to R2, while a valve 
part 13b, enabling the oil to circulate in a direction 
reverse to said part 13a. and each valve part 13a. 13b. 
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Claims 

1. A hydraulic shock absorber mount structure characterized in that, in a hydraulic shock 
absorber mount structure that is formed so that the top end of a hydraulic shock absorber, whose 
bottom end is coupled to the wheel axle, can be coupled to the chassis, the mount structure is made 
with a rubber wall so that it can be coupled to the hydraulic shock absorber top and the chassis, a 
diaphragm that is formed facing said rubber wall so that an oil chamber of an appropriate size can 
be formed, and a partition member that is disposed to divide the aforementioned oil chamber into 
the aforementioned rubber wall side and diaphragm side; said partition member has a damping 
force device that makes it possible for oil to flow between the aforementioned divided oil 
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chambers, and said damping force device is also formed so that the generated damping force can 
be changed with external piezoelectric operation. 

2. The hydraulic shock absorber mount structure mentioned in Claim 1 where the damping 
force device is made with a laniinated piezoelectric element and is also formed so that the 
generated damping force will be varied when voltage is impressed onto said piezoelectric element. 

3. The hydraulic shock absorber mount structure mentioned in Claim 1 where the damping 
force device has a leaf valve that makes possible generation of a prescribed damping force 
according to the set amount of flexing, and it is also formed so that the aforementioned set amount 
of flexing can be changed by the action of an external force on said leaf valve so that damping 
force of a prescribed magnitude can be generated. 

Detailed explanation of the invention 
Industrial application field 

This invention relates to a hydraulic shock absorber mount structure improvement. 

Prior art 

Hydraulic shock absorbers, which are disposed between the chassis and wheel axles of 
vehicles to improve the vehicles' handling stability and comfort when riding are coupled to the 
chassis at the top end, and in such cases, a mount is used. Said mount is also required to be formed 
so that vibration from the wheel axles will not be transmitted to the chassis, separately from the 
function of the hydraulic shock absorber. 

There have been various proposals for this in the past. For example, the proposal as shown 
in Figure 3 is constituted as described below. 

That is, the mount is formed in an overall annular shape. It has outside metal fitting (1), 
inside metal fitting (2), middle metal fitting (3), and rubber parts (4) and (5) are also formed 
between the outside and middle metal fittings (1) and (3) and between the inside and middle metal 
fittings (2) and (3), respectively. Aforementioned rubber part (4) is also made as a high-spring 
rubber portion, and aforementioned rubber part is made as a low-spring rubber part. 

Thus, when outside metal fitting (1) is coupled to chassis (A) of the vehicle and the top end 
of hydraulic shock absorber (A), whose bottom end is coupled to the vehicle wheel axle (not 
shown), is coupled to inside metal fitting (2), when the vibration amplitude input from the road 
surface to said mount is small (with high-frequency vibration), only rubber part (5), which is the 
low-spring rubber portion, will deform to provide the desired vibration absorption. When the input 
vibration amplitude is large (with low-frequency vibration), rubber part (4), which is the highly 
elastic rubber portion, is also deformed to provide the desired vibration absorption. 
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That is, vibration from the road surface will be absorbed by rubber part (4) with 
low-frequency vibration, and by rubber part (5) with high-frequency vibration. Vibration 
transmitted to chassis (A) will be suppressed, and the vehicle riding comfort and handling stability 
will be improved. 

Problem to be solved by the invention 

However, in the aforementioned prior method [damping], effects for high-frequency 
vibration cannot be expected, which is a problem. 

That is, the effects for high-frequency vibration depend on the softness of low elasticity 
rubber part (5). If said rubber part (5) is extremely soft, the top end of hydraulic shock absorber 
(SA) below it will easily bump the bottom end of said mount, and this will lead to damage of both 
parts by said bumping. So the low elasticity spring constant cannot be set very low. Also, 
depending on the properties of the vehicle that uses said mount, for example, a truck that can 
expect to travel over uneven roads, the low elasticity spring constant will be significantly 
controlled, and thus the problem will be that effects for high-frequency vibration cannot be 
expected. 

So, the purpose of this invention, in consideration of the aforementioned situation, is to 
provide a new hydraulic shock absorber mount structure that can effectively absorb not only 
low-frequency vibration but also high-frequency vibration. 

Means to solve the problem 

In order to solve the aforementioned problem, the constitution of this invention is 
characterized in that it has: a rubber wall that is formed so that it can be coupled to the top end of 
the hydraulic shock absorber and to the chassis, a diaphragm that faces said rubber wall and is 
formed so that a oil chamber of an appropriate size can be formed, and a partition member that is 
disposed to divide the aforementioned oil chamber into the aforementioned rubber wall side and 
diaphragm side. Said partition member has a damping force device that makes it possible for oil to 
flow between the aforementioned divided oil chambers, and said damping force device is formed 
so that the generated damping force can be changed with piezoelectric operation from the outside. 

Application example 

Below, this invention is explained based on the application example shown. 

Figure 1 shows a mount pertaining to an application example of invention disposed 
between the top end of piston rod (L), which is the top end of hydraulic shock absorber (SA), and 
chassis (A) of a vehicle. Said mount has rubber wall (10), diaphragm (11), and partition member 
(12). There is a damping force device (13) inside partition member (12). 
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Rubber wall (10) absorbs vibration from the road surface when this vibration is 
high-frequency vibration, that is, it is set up with a low spring constant. It is formed in the shape of 
a bowl overall with mounting metal fitting (10a), that can be coupled with hydraulic shock 
absorber (A) at the bottom, and mounting metal fitting (10b), that can be coupled with chassis (A) 
at the top end, integrally affixed. Here, aforementioned mounting metal fitting (10a) allows the top 
end of piston rod (L) of hydraulic shock absorber (SA) to be screwed in, and when screwed in, it is 
affixed with lock nut (1) which is screwed onto the top end of piston rod (L). Aforementioned 
mounting metal fitting (10b) will be coupled by chassis (A) and bolt (a). 

Diaphragm (11) is disposed facing aforementioned rubber wall (10) and is formed in the 
overall shape of a plate to form oil chamber (R) of an appropriate size. It is sufficient for said 
diaphragm (1 1) to be formed to have the same elasticity as aforementioned rubber wall (10), and in 
particular, its spring constant need not be any different from aforementioned rubber wall (10). 

Partition member (12) is disposed to divide aforementioned oil chamber (R) into two 
chambers (Ri) and (R2). This member does not have same elasticity as does aforementioned rubber 
wall (10) and diaphragm (1 1), and it is made of a material that is not permeable to oil. Here, said 
partition member (12) and aforementioned rubber wall (10) are tightly coupled by bolt (12a) 
through mounting metal fitting (10b). With aforementioned diaphragm (11), [partition member 
(12)] is tightly coupled by bolt (12b) through flange part (Ua) around the outside of diaphragm 
(11). 

Inside aforementioned partition member (12), damping force device (13), discussed below, 
is disposed, and a through-hole (12c) that enables communication between the outside and 
aforementioned damping force device (13) is also provided. Lead wire (c), that couples 
aforementioned damping force device (13) and external controller (C), is inserted inside said 
through-hole (12c). Note that sensing signals from sensors (Si) and (S2), that detect the vibration 
frequency, etc., will be input to controller (C). 

Aforementioned damping force device (13) has a housing that is held integrally by 
aforementioned partition member (12), as shown in Figure 2, and also has valve part (13a), that 
enables oil to flow from one oil chamber (R\) to the other oil chamber (R2), and valve part (13b), 
that enables oil to flow the opposite way from oil chamber (R2) to the oil chamber (Rj), inside said 
housing (20). 

Each valve part (13a) and (13b) is made with the same constitution. In this application 
example, a leaf valve (22), that is a damping valve, is disposed in oil path (21) to enable 
communication between the two oil chambers (R\) and (R2). Said leaf valve (22) is formed so that 
the amount of flexing set is variable so that the damping force generated can be changed. 

Aforementioned leaf valve (22) is supported from the so-called back pressure side by set 
nut (23) that is screwed onto housing (20), and aforementioned leaf valve (22) is contacted by 
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pressing member (24) on the so-called high pressure side. Said pressing member (24) has a port 
(24a), and the bottom end of said port (24a) is open at the high-pressure side of aforementioned 
leaf valve (22). Note that the top of port (24a) is open to aforementioned oil path (21). 

Thus, when there is oil flow from oil path (21), the inner circumferential edge of leaf valve 
(22) flexes at the inner circumferential edge [sic] due to the flow of oil from port (24a). At this time, 
when pressing member (24) is moved so that it approaches closer to the leaf valve (22) side, the 
amount of flexing set for aforementioned leaf valve (22) will be changed, and the damping force 
generated by the set amount of flexing will be changed. 

It is assumed that the movement of the aforementioned pressing member (24), in this 
invention, is enabled by the external force generated using a piezoelectric element body (25) as the 
actuator. 

That is, at the top of aforementioned pressing member (24), a block (27) is installed 
adjacent with a steel ball (26) intervening. Then, at the top of said block (27), the aforementioned 
piezoelectric element body (25), which is mounted inside cap (28), is disposed. Also, 
aforementioned piezoelectric element body (25) is formed in a so-called stacked type, and is 
formed to expand axially by piezoelectric action, that is, voltage impression, from lead wire (c) 
that is coupled to said piezoelectric element body (25). 

Therefore, if aforementioned piezoelectric element body (25) is operated with voltage, the 
amount of displacement when piezoelectric element body (25) expands will become an external 
force which is transmitted to block (27), and it will act on pressing member (24) through steel ball 
(26). 

Thus, for example, when rubber wall (10) in the mount is compressed so that oil chamber 
(Ri) is compressed by vibration from hydraulic shock absorber (SA) in Figure 1, the oil inside oil 
chamber (Ri) will flow through valve part (13a) at the right in Figure 2 due to said compression 
and will flow into oil chamber (R2). In this case, if the vibration is high-frequency vibration, the 
compression deformation in oil chamber (Ri) will not be large and the vibration can be absorbed 
by rubber wall (10). 

On the other hand, when the aforementioned vibration is low-frequency vibration, rubber 
wall (10) will deform significantly and a large quantity of the oil inside oil chamber (RO will flow 
into oil chamber (R2). In this case, if there is no voltage impression onto piezoelectric element 
body (25) and the set amount of flexing by leaf valve (22) is not changed, [the system] will stop at 
low damping force generation. If voltage is impressed onto piezoelectric element body (25) to 
change the set amount of flexing by leaf valve (22), high damping force generation will be 
possible. 

When rubber wall (10) is pulled downward the opposite of the aforementioned, that is, 
when the volume inside oil chamber (Ri) is increased, the oil inside oil chamber (R2) will flow 
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through valve part (13b) at the left in Figure 2 and will flow into oil chamber (Ri). The desired 
vibration absorption will be accomplished by rubber wall (10) or by valve part (13b) depending on 
the vibration at this time. 

Note that in this application example, when a positive voltage is impressed onto 
piezoelectric element body (25), said piezoelectric element body (25) will expand, and pressing 
member (24) can change the set amount of flexing by leaf valve (22) due to the external force 
produced by said expansion. In place of this, negative voltage could be impressed onto 
piezoelectric element body (25) and pressing member (24) could be retracted by said contraction 
so that the set amount of flexing by leaf valve (22) is restored. 

In this application example, aforementioned piezoelectric element body (25) is formed to 
be in a fixed position due to affixing bolt (29) that is screwed into housing (20). In place of this, 
however, the disposition of aforementioned affixing bolt (29) could be omitted and piezoelectric 
element body (25) be disposed directly inside housing (20). 

Effect of the invention 

This invention is formed with a rubber wall part and a damping force device as above, so 
high-frequency vibration can be absorbed by the rubber wall portion and low-frequency vibration 
can be absorbed by the damping force device. So absorption of vibration will be possible 
regardless of the [type of] vibration, and the rubber wall portion can be set to a smaller spring 
constant. Therefore a mount can be obtained that is not affected by the properties of the vehicle in 
which the hydraulic shock absorber is used. 

The damping force generated with low-frequency vibration can also be changed by 
external piezoelectric operation. So the desirable damping force generation will be possible 
depending on the properties of the vehicle that uses said mount or according to the state of the road 
surface traveled, with the advantage that handling stability and riding comfort of the vehicle will 
be even further improved. 

Brief description of the figures 

Figure 1 is a cross section that shows a mount pertaining to an application example of this 
idea. Figure 2 is an enlarged cross section that shows the damping force device. Figure 3 is a cross 
section that shows a conventional mount. 

(10) ... rubber wall, (10a), (10b) ... mounting member, (11) ... diaphragm, (12) ... 
partition member, (13) ... damping force device, (13a), (13b) ... valve part, (21) ... oil path, (22) 
. . . leaf valve, (24) . . . pressing member, (25) . . . piezoelectric element body, (A) . . . chassis, (C) . . . 
controller, (L) ... piston rod, (SI), (S2) ... sensor, (SA) ... hydraulic shock absorber, (R), (Ri), 
(R2) ... oil chamber. 



7 




Figure 3 



